Abstract: Numerous articles dealing with stated preferences are published every year in journals related to agriculture, environment or health. Hence, it is not easy to find all the relevant articles when performing a benefit transfer, a meta-analysis or a review of literature.
Introduction
Resources are scarce and policy makers need guidance to secure an efficient resource allocation. A powerful tool to guide allocation is cost-benefit analysis (CBA) according to which the social benefits of policies or investments are compared with their costs. The use of CBA requires a common metric for the benefits and costs and money acts as this common metric.
However, many non-market goods such as environmental effects and health improvements do not have easily available market prices. For those goods, non-market valuation techniques have to be used. These are usually broadly classified as either revealed (RP) or stated preference (SP) techniques. The former refers to techniques where decisions of individuals in actual markets are used to elicit their preferences for the good being considered. The latter refer to techniques where individuals are asked to state their preferences in hypothetical market situations.
In this review, we mainly focus on two SP techniques, namely Contingent Valuation (CV) and Choice Experiment (CE), where the latter is more widely known as stated choice in fields such as transport research, or mistakenly as conjoint in others (cf. Louviere et al. 2010) 6 . CV and CE are the two most well-known approaches in the SP field. 7 CV involves asking respondents for their willingness to pay (WTP) or willingness to accept for a clearly defined good in a direct way, either using an open-ended question such as "what is your maximum WTP?", or a referendum style question such as "would you be willing to pay €X?", where €X takes two different values for each individual if the double-bounded dichotomous choice format (as opposed to the single-bounded dichotomous choice format) is used. CE on the other hand provides the respondents with choice alternatives where the different goods or programs are defined by their attributes, the cost of the good/program being one of them. Information about the WTP of respondents is then derived from choices made, typically by formulating a model grounded in micro-economic theory to explain their choices. 8 There is a long tradition to use CE in the fields of marketing and transportation. The first CE application is thought to have been conducted by Thurstone (1931) who asked respondents to make choices between coats, hats and shoes. In transport research, where RP methods dominated until the 1980s, CE has now become the standard approach for many types of applications. This is illustrated for example in Abrantes and Wardman (2011) . The use of CE in the fields of agriculture, environment and health is much more recent 9 and it is not clear whether the popularity of CE in marketing and transportation have spread to these fields.
In this contribution, we test if CE is becoming more popular than CV in the fields of agriculture, environment and health. To do so, we employ descriptive and regression tools on a unique database which is composed of 1,657 articles that were published between 2004 and 2016.
We also consider the new nomenclature proposed by Carson and Louviere (2011) and compare the "discrete choice experiment" (DCE) and the "matching method" (MM). MM elicits WTP in a more direct way than DCE and includes the open-ended question, the bidding game and payment card. 10 DCE includes CE, single and double-bounded dichotomous choice CV formats. Hence, the single-bounded dichotomous choice CV question is viewed as a special case of DCE (Carson and Czajkowski 2014) . Finally, we compare the elicitation question in CV 8 For a more comprehensive description of these techniques, see for instance Bateman et al. (2002) . 9 The first CE application in the field of environment was conducted in late 1980s according to Hess and Rose (2009) . 10 Carson and Louviere define the MM and DCE as follows (p. 545): "The first are matching methods (MM), where respondents effectively are asked to provide a number (or numbers) that will make them indifferent in some sense. The second are DCEs that effectively ask respondents to pick their most preferred alternative from a set of options" surveys. We find that the number of CE keeps increasing and DCE is more popular than MM.
Also, the single-bounded format is generally more employed than the other question formats (e.g., double-bounded dichotomous choice format) in journals related to the environment.
We make our data and Stata code available online. 11 Another objective of this study is to complement the bibliography published by Carson (2012) which reports about 7,500 references. That bibliography can be very helpful to find published articles, books and other types of support (e.g., conference papers) written before 2008, but to identify more recent published articles (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) , our database can be of help. However, we extend this objective by also focusing on the trends of non-market valuation techniques, something Carson (2012) did not examine, but which related to the early study by Adamowicz (2004) . Hence, we combine the purposes of Carson (2012) and Adamowicz (2004) and the combination of providing an update with published articles and trends in non-market valuation techniques we believe is of interest to both experienced scholars/practitioners and those with limited background in the field. Starting with the latter group, the information provided may help them if they want to use the approach which is the most consensual in the literature and/or use the approach employed by leading authors in the field. Regarding the former group, i.e. those with experience from the field, they can benefit from the bibliography when conducting meta-analyses or when writing a review, or when conducting a benefit transfer.
The remainder of this article is organized as follows. Section 2 provides a brief review of past surveys dealing with non-market valuation. Section 3 describes the database. Section 4 provides some descriptive statistics. Section 5 presents regression results. Finally, a discussion and a conclusion are given in section 6.
Review studies
Most of the past review studies in agriculture, environment and health have focused on a given good, bias/anomaly, country and/or journal. For instance, Lindhjem (2007) reviewed the literature on non-timber forest benefits in three countries (Norway, Sweden and Finland). Laurans et al. (2013) collected studies related to ecosystems. Whitty et al. (2014) analyzed studies on public preferences for healthcare priority setting. Murphy et al. (2005) To the best of our knowledge, only two studies have attempted to collect a very large number of SP studies involving environmental, agricultural or health applications. 12 Carson (2012) 
Construction of the data
We use ISI web of knowledge, like Adamowicz (2004) and Carson (2012) , which covers many journals in the fields of agricultural, environmental and health research. All journals referenced in ISI are classified into "research areas" ("agriculture", "environmental sciences & ecology" or "health care sciences & services"), which facilitates comparison between fields of research. In addition, it includes more journals than SCOPUS and the journals are generally of recognized academic quality, which is not always the case in other search tools.
12 See also the post written by Whitehead (2011 Whitehead ( ) in a blog: http://www.env-econ.net/2011 Whitehead ( /06/contingentvaluation-vs-choice-experiments-1989 Whitehead ( -2011 Alternative surveys of the literature can also be found in Sach et al. (2007) , Bateman et al. (2002) and Alberini and Kahn (2009). Within the ISI web of knowledge, we chose to consider papers published after 2003 for the following two reasons. First, most of the older SP papers have already been included in the various literature surveys mentioned before, e.g. Adamowicz (2004) . Second, the use of CE in agriculture, environment and health is relatively recent.
In July 2017, we used five criteria in the ISI search tool: (1) "topic" = "contingent valuation" or "choice experiment" or "choice modelling" 14 , (2) "document type" = "article", (3) "year published" = "2004 -2016" and (4) "ISI citation database" = "Science Citation Index" (SCI), "Social Science Citation Index" (SSCI) or "Arts & Humanities Citation Index" (AHCI), (5) "research area" = "agriculture", "environmental sciences & ecology" or "health care sciences & services". In (1), we selected articles in which the expression "contingent valuation" and/or "choice experiment" and/or "choice modelling" appeared in the title/abstract/authors' keyword. We discarded the "keyword plus" 15 option because most of the automatically generated keywords were irrelevant.
We read the abstracts and removed articles that had nothing or little to do with SP, such as articles dealing with RP. CE applications with no cost attribute were also removed. When there was no reference to "willingness to pay" or "willingness to accept" in the abstract of the CE articles, we checked the manuscript and removed articles that did not include a cost attribute in the empirical application. In some articles, both "contingent valuation" and "choice experiment" expressions were mentioned in the abstract, title and/or authors' keyword list, although the paper only dealt with one method. Conversely, only one of the two expressions appeared in some papers, although they dealt with both CE and CV approaches. These mismatches were accounted for in the variable constructions.
Also, we browsed all the CV papers and checked if the elicitation question corresponded to one of these five categories: single-bounded dichotomous choice (CV_sbdc), double-bounded dichotomous choice (CV_dbdc), payment card (CV_pc), bidding game (CV_bg) or open-ended (CV_oe) question. We considered another category ( "CV_other") for elicitation questions that are neither DCE nor MM (e.g., multiple bounded uncertainty choice and randomized card sorting). In some cases, the full paper could not be downloaded or the elicitation question was missing. Also, in some applications, a follow-up elicitation task was added to the main task (e.g., a follow-up open-ended question is added to a single-bounded dichotomous choice question). Only the main valuation task was considered.
Overall, our final sample comprises 1,657 references, 3,279 authors, 223 journals and 91 country author affiliations. In Table 1 , we present the list of the main variables that we have created. A few of them are related to the method. In our data set, 51.2% of the references deal with CV and 51.0% with CE. The total exceeds 100% because there are a few references (2.1% exactly) characterized by the "mixed" dummy variable deal with both CV and CE. Most of them either compare CV and CE or combine them (Adamowicz et al. 2011; Bennett and Balcombe 2012; Bijlenga et al. 2011; Christie and Azevedo 2009; Hynes et al. 2011; Meyerhoff and Liebe 2008; Ryan and Watson 2009) . 16 Among the CV articles, the proportion of articles using the single-bounded dichotomous choice, double-bounded dichotomous choice, openended, payment card or bidding game is 33.3%, 19.5%; 21.7%, 18.2% and 4.6% respectively, which suggests that the single-bounded dichotomous choice format is the most employed format in contingent valuation studies. Regarding the new nomenclature proposed by Carson and Louviere (2011) , 20.9% of our references deal with MM and 80.7% of the references deal with to DCE. Again, the total exceeds 100% because a few references (1.8% exactly) deal with both MM and DCE.
Another set of variables is related to the journals. Our database includes 56 agricultural journals, 130 environmental journals and 37 health journals. Environmental journals with a special focus on economics ("economics" = 1) include "Ecological Economics", "Environmental and Resource Economics", "Journal of Environmental Economics and Management", "Land Economics" and "Resource and Energy Economics"; while the other environmental journals ("economics" = 0) include "Energy Policy", "Global Environmental Change", "Journal of Environmental Management", "Journal of Environmental Planning and Management", "Regional Environmental Change", "Science of the Total Environment" and "Water Resources
Research". In total, 19.9%, 64.2% and 16.1% of the articles are published in journals related to agriculture, environment and health, respectively. Some variables relate to authors' academic affiliations; 22.4% and 18.10% of the articles were co-written by someone either working in the US or the UK, respectively.
Trends in CV/CE and MM/DCE use
In Figure 1 , we report the total number of CV and CE studies published in agricultural, environmental and health journals between 2004 and 2016. We observe very different trends for the use of CE and CV. While the number of CV references remains rather flat throughout the period, the number of CE references has increased over the last thirteen years.
Furthermore, we observe some differences between economic and non-economic journals. In economics journals related to environment, the number of CV applications has decreased although it has increased in non-economic journals.
The total number of MM and DCE studies published in agricultural, environmental and health journals between 2004 and 2016 is reported in Figure 2 . We observe similar trends for the three research areas (agriculture, environment and health): the number of matching articles is relatively stable while the number of DCE articles is rapidly increasing. The proportion of studies using MM is 0.09, 0.24 and 0.24 in journals dealing with agriculture, environment and health, respectively. A t-test proportion comparison indicates that the difference between agriculture and environment (p-value =0.000) is statistically significant at the 5% level, which is also the case between agriculture and health (p-value =0.000). These results holds when restricting our sample to economic or non-economic journals (p-value =0.000 in both cases).
Appendix A (Table A1) reports the journals having published the most SP articles. Agricultural journals are clearly DCE oriented.
In Figure 3 , we display the proportion of articles that report a CE study or a CV study that uses the single-bounded dichotomous choice, the double-bounded dichotomous choice, the openended question and the payment card. Bidding game studies are excluded due to the low number of observations. In economic journals related to the environment, the doublebounded dichotomous choice is less employed than the single-bounded dichotomous choice.
The null hypothesis of equal proportion between the use of single-bounded dichotomous choice (0.19) and double-bounded dichotomous choice (0.09) is rejected at 5% with a t-test (p-value=0.000). Likewise, the same results are observed for economic journals; the null hypothesis is rejected at the 5% level (p-value=0.000).
Econometric analysis
In this section, we perform an econometric analysis to explain the CV versus CE choice. Then, we perform the same analysis for the DCE versus MM choice.
CV versus CE
Our dependent variable is equal to one when an article deals with CE and zero when it deals with CV. 17 For ease of interpretation, we present in Table 2 both the coefficients and marginal effects from Probit models estimated on all types of articles. The selected covariates include year of survey, type of journal and country-specific dummies for authors.
In a first specification (1), we estimate the Probit regression at the article level. At the sample means, the predicted probability of an article to use CE is equal to 51.19%. This probability has strongly increased over the period under consideration. Compared to 2004, the probability of a CE study was 17. Interestingly, our results also show substantial differences by affiliation country of authors. In particular, CE studies are more frequently published by authors from Australia (+26.3%), Canada (+18.2%) and UK (+18.1%) than in the US -similar trends exist in other fields and can be traced to the fact that especially Australian and UK academics have been leading the research on development of new CE design techniques.
In a second specification (2), we estimate the same Probit regression on a sample in which each author of a given article is counted as one observation. 18 Since variables like year of publication and type of journal are the same for a given article, we cluster the standard errors at the article level. Overall, we reach similar conclusions with an excess of CE publications over the more recent years and in journals related to agriculture and health. Concerning affiliation country, CE studies are more frequently published by researchers from Australia, Canada, Netherlands, Sweden and the UK.
DCE versus MM
In Table 3 , we perform the same regression analysis for DCE versus MM. Again, we estimate the Probit regression at the article level (1) and at the author level (2). The predicted probability of an article to use CE is approximately equal to 82% in (1) and (2). In both specifications, the probability of a CE study is higher in 2006, 2009, 2010, 2011, 2012, 2013, 2014, 2015 and 2016 compared to 2004. Compared to papers published in environmental journals, papers published in agriculture are more likely to use the CE method (+11% in (1) and (2)). Articles published in economic journals are more likely to contain CE than those published in non-economic journals (+9% in (1) and (2)). Finally, DCE studies are less frequently published by researchers from the UK, France and Germany according to both specifications.
Discussion and concluding comments
Our main result from a review of the literature of SP studies published over thirteen years is that CE is becoming more popular than CV, which is consistent with the prediction made about thirteen years ago by Adamowicz (2004) .
A combination of several factors may explain the increasing popularity of CE in agriculture, (b) Implementation of CE has been facilitated by the development or creation of statistical software. For instance, the NGENE software has been created to help with the experimental design while econometric software such as STATA or NLOGIT have developed routines for choice models, and numerous other choice modelling packages are now available, including free ones. Also, web-based surveys, which allow presenting the choice set in a friendly manner, are becoming less costly to implement and the number of people connected to the internet keeps increasing, which limits biased sampling.
(c) Some journals may have played a key role in improving and diffusing CE in the field of agriculture, environment or health as shown by Appendix A (see Table A1 ) which reports the journals having published the most CV and CE articles. As an illustration, the journal "Environmental and Resource Economics" (ERE) has published a significant number of CE methodological articles over the last years. Examples of topics addressed in ERE include attribute non-attendance (Carlsson et al. 2010 ), scale and/or preference heterogeneity ) and protest answers (Meyerhoff and Liebe 2008) .
(d) Many issues have been worked out so that with CV, practitioners can apply it to policy problems. In contrast, CE questions provide another opportunity to test issues that have arisen during development of the CV and raise a number of new issues.
Researchers anxious to publish in a peer-reviewed journal are finding more opportunities with the CE.
(e) Computing power has increased. Complex models (e.g., generalized mixed logit models) estimated with large samples of panel data can be estimated very quickly.
(f) Prominent researchers were hired by Exxon and BP after oil spills to criticize CV as part of the court process. CE can be perceived as a safer route by researchers to publish their research.
A second result is that MM is less popular in agricultural journals than in environmental journals. One possible explanation is that a sizeable part of the SP applications in agricultural journals deal with food (33.43% of the articles published in a journal dealing with agriculture contain the word "food" in the title/abstract/authors' keyword). Researchers/practitioners may prefer DCE to MM because it better mimics real market decisions.
A third result is that the proportion of CE and DCE is higher in economic journals than in noneconomic journals. A possible explanation is that articles published in non-economic journals are more policy oriented than articles published in economic journals. To investigate whether this is the case, we can check the proportion of articles reporting the words "policy" in the title/abstract/authors' keyword. In total, 29.8% of the articles published in non-economic journals report the expression "policy" while only 19.5% of the articles published in an economic journal report this expression (p=0.000).
A fourth result is that "incentive compatibility" has received a great attention in the recent literature. In our database, the article published by Carson and Groves (2007) Furthermore regarding incentive compatibility, no variable was created to define the type of good to be valued (public, quasi-public good or private good). For public goods incentivecompatible response formats, like the single-bounded format (Johnston et al. 2017) , and the trend of CE becoming more popular than CV is interesting and puzzling. Moreover, surveys involving private goods raise issues regarding incentive compatibility (Carson and Groves 2007) , since respondents know that they have the chance to influence the provision of the good without having to actually buy it if it is provided. Hence, unless they also anticipate that the price may be influenced by a "yes answer" they have incentives to exaggerate their WTP for the private good (Carson and Groves 2007 pp. 188-189) .
The fifth and final result to discuss is the country effect. We find some strong country effects regarding the choice of elicitation technique. This could be considered troubling, if we assume that elicitation format and technique should be based on which format and technique that best suit the choice situation, and not which technique that is popular in a specific country/region. That is, when controlling for both potential time trends and type of area (here reflected by type of journal) we would expect not to find any country effects.. A caveat regarding our discussion on country differences is that we cannot control for all underlying heterogeneity in our data. Hence, the country findings may also capture other effects that we cannot control for.
It is worth noting that our database does not include all the existing journals in the fields of environment, agriculture and health and that all the articles dealing with CV or CE may not include "contingent valuation" or "choice experiment" in the abstract/keywords and/or title, which may imply missing observations. However, we checked the full list of the journals and found that our database contains all the major journals in the fields of agriculture, environment and health. Also, we checked if some CV and CE articles did not contain the expression CV or CE in the abstract/title or keyword list but we found very few observations. It is also worth noting that some articles may be published in a journal with a specific topic (e.g., environment), although the article deals with another topic (e.g., health). Again, we analyzed a set of observations in our database and found that the good under consideration was related to the topic of the journal in the vast majority of the cases. Also, our database does not include books. Recent books that contains SP applications includes Bennett and Birol (2010) , Hess and Daly (2014) , Ryan et al. (2007) , Bennett (2011) and Birol and Koundouri (2008) . Finally, special cases of DCE were excluded from our database (e.g., our database does not contain studies using ranking or best-worst tasks). Likewise, special cases of MM were not included (e.g., asking participants to state the quantity of good -rather the quantity of moneythat leaves them indifferent between two situations).
An open question is whether a variant of CE called the best-worst choice experiment will become more popular than CE in the future. In this approach, which was introduced by Louviere et al. (2008) , people are faced with several goods/programs and are asked to indicate the good/program they prefer the most and the one they prefer the least. The same exercise is then performed with the remaining programs/goods. Interestingly, the best-worst choice experiment provides more information on preferences than CE, which can be helpful to reduce the sample size, increase the efficiency of the choice models or estimate individual level models. estimates from Probit models, with standard errors clustered at the author level in model (2). The sample is restricted to published papers having chosen either CE or CV, but not both. Significance levels are respectively 1% (***), 5% (**) and 10% (*).When an author has several affiliations, the one that appears first in ISI web of knowledge is considered. estimates from Probit models, with standard errors clustered at the author level in model (2). The sample is restricted to published papers having chosen either DCE or MM, but not both. Significance levels are respectively 1% (***), 5% (**) and 10% (*).When an author has several affiliations, the one that appears first in ISI web of knowledge is considered. 
